Hutchinson proposed the idea of the fundamental niche, determined by physiological 18 properties of a species, more than 50 years ago. The idea remains both central to ecological 19 thinking and largely unexplored experimentally. In this note, we describe some problems of 20 using physiological experiments databases to estimate fundamental niches, show some 21 solutions, and the apply our solution to testing the prediction that fundamental niches 22 contain realized niches, for some species of marine fishes and terrestrial beetles. Our results 23 were concordant with Hutchinson's predictions. 24 25 105 http://www.gbif.org). Validation of the taxonomic name of each species was done through 106 consultation of The International Union for Conservation of Nature's Red List of Threatened 107 Species (IUCN; https://www.iucnredlist.org/) as well as other available biodiversity 108
Introduction 26
In its modern form, the discipline called species distribution modeling (SDM) is based on the 27 estimation of limits of tolerance to environmental variables, or ecological niche modeling (Colwell & Rangel, 2009 ) and this relationship enables estimating observed limits of 31 tolerance in multivariate space, and then projecting them in geographical space, to obtain 32 estimates of distributions. 33 In practice all the above can be done by software ignoring most of the conceptual framework. 34 For instance, the package Maxent (Phillips, Anderson, & Schapire, 2006 ) simply asks for: (i) 35 sets of coordinates of observations and, (ii) for sets of raster files representing environmental 36 variables, and it performs the calculations that characterize the occurrence points in the 37 multivariate environmental space. This is then are projected to geographic space. The entire 38 procedure can be performed without mentioning the term "niche" even once. 39 However, several niche concepts are central to the interpretation of the procedures and results 40 of most software used to estimate distributions. The basic idea is that of fundamental niche.
41
A fundamental niche is the set of environmental combinations that produce a population 42 fitness capable of sustaining viable populations (Drake, 2015; Holt, 2009; Hutchinson, 1957 ; Now, notice that different regions of the world, and at different times, may have different 55 environmental combinations. Therefore, we need a second niche concept, an "existing" 56 fundamental niche, an idea introduced very briefly by Hutchinson(1957) Using the existing niche, and the symbols we defined above, the inequality is:
Soberón & Arroyo-Peña (2017) tested this inequality, but some of the subtleties of doing it 72 were not well discussed. An extremely important question, the one we will explore here, is 
82
The data required to estimate fundamental niches would be ideally derived from estimations 83 of fitness under factorial experimental design. This is a task very seldom attempted, with the 84 usual handful of exceptions (Birch, 1953; Hooper et al., 2008) . Following Soberon & 85 Arroyo-Peña (2017), we will use a single-variable (temperature) approximation to estimate 86 the fundamental niche. We know that this is a very coarse approximation, but there is simply 87 no data available on multivariate niche measurements using experiments. Even our single 88 variable approach has some problems that we will discuss below. We also obtained information about the realized niche from records of species' geographic 104 occurrences. These were obtained from the Global Biodiversity Information Facility (GBIF; spatial resolution of 10 minutes (~340 km^2) which we then used to create one single raster We extracted the ecoregion which matched the coordinates previously obtained for each 128 species. We then assigned names and a code for each ecoregion in order to facilitate the 129 manipulation of the data. We then used the gathered information with RStudio to fit a smooth histogram (a kernel The data on ranges of temperature tolerance obtained from the GlobTherm database were 151 very contrasting in concept and in methodology. We found that they were not adequate to On the contrary, the data on ranges of temperature tolerance obtained from GlobTherm 165 proved sufficient in the case of beetles and fish species, because these ranges are defined in 166 terms of 50% and 100% mortality. These are able to portray a reasonable model for the 167 fundamental niche for these species. In Figure 2 we present the data points used for the 168 marine species, and in figure 3 the data records for the beetle species. 
